Effects of ischemia and reperfusion on cardiac tolerance to oxidative stress.
Oxidative stress may affect cardiac function and metabolism. Oxidants are normally inactivated by reacting with reduced glutathione (GSH), with resulting formation and release of oxidized glutathione (GSSG). However, ischemia might affect glutathione metabolism. This might render ischemic hearts less resistant against subsequent oxidant injury during reperfusion, and it might also affect the reliability of GSSG measurements as a means to investigate oxidative stress in reperfused hearts. We compared the metabolic and functional consequences of an oxidant load in control rabbit hearts and in hearts reperfused after 30 min of normothermic total ischemia. In controls, H2O2 infusion (H2O2; 5-30 microM) induced a dose-dependent stimulation of GSSG release and a progressive impairment of cardiac function. At these doses, H2O2 challenge of postischemic hearts resulted in biochemical and functional changes identical to those observed in controls. Release of lactate dehydrogenase (LDH) and of GSH was negligible, similar in both groups. In additional experiments, infusion of H2O2 at a much higher dose (200 microM) elicited a further increase in GSSG release from both groups, although GSSG concentrations were lower in postischemic hearts. The functional effects of the 200 microM H2O2 infusion were similar in both groups, all hearts showing rapid and irreversible deterioration of function. Occurrence of irreversible cell injury was also manifested by a large release of LDH and GSH to a similar extent in both groups. These data demonstrate that cardiac tolerance toward oxidants is largely unaffected by a relatively brief episode of severe ischemia and indicate that GSSG release can be reliably used to investigate oxidative stress in reperfused hearts.